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Abstract

From July 1989 to July 1999, 120 male and 30 female patients with hepatocellular car-
cinoma (HCC), whose ages ranged from 18 to 71 years, were treated by different modalities. The
patients were divided into 3 groups according to treatment modalities : group | consisted of 35
cases treated by transarterial embolization (TAE) using gelatin sponge permeated with
mitomycin-c 20 mg, group 2 - 100 cases treated by transcatheter oily chemoembolization (TOCE)
using lipiodol 10 cc with mitomycin-c 20 mg together with gelatin sponge for hepatic emboliza-
tion, and group 3 - 15 cases treated by TOCE followed by surgical wedge hepatic resection.

The prognostic features following treatments were retrospectively analysed in relation to
therapeutic modalities. The results revealed that TOCE was superior to TAE and that TOCE plus
adjunct wedge hepatic resection was the best treatment modality with the best cumulative sur-
gical rate (median survival 46.69 months).

Analysis of the life-table methods of group 2 patients revealed that the stage of tumors
and serum biochemistry on entry, both of which corresponded well with hepatic reserve function
were statistically significant prognostic factors for treatment result and long-term outcomes.
Further analysis of all the patients also revealed that tumor size and stage of tumors were sig-
nificant prognostic factors for the treatment of hepatocellular carcinomas.
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Hepatocellular carcinoma is a common
neoplasm world-wide with poor prognosis(1-4) and
is particularly common in Asia(3-7). Currently, sur-
gical resection of hepatocellular carcinoma is the
only radical treatment which may prolong survival
of the patients(8-10), Unfortunately, the resectable
rate of hepatocellular carcinoma is very low because
of gigantic tumor size, extent of disease at the time
of diagnosis, location of the tumor, histologic type
of the tumor and the high incidence of concurrent
hepatic parenchymal disease. Thus, only 10 per cent
of hepatocellular carcinoma are amenable to opera-
tive resection(11-14), Various types of treatment for
unresectable tumor have been attemnpted such as
chemotherapy(15-17) and hepatic artery ligation(18)
without any satisfactory result. Since 1976, hepatic
arterial embolization has shown a remarkable anti-
tumor effect and it is accepted as the first choice of
therapy for unresectable hepatocellular carcinoma
(19). In 1989, Nakamura et al(20) introduced trans-
catheter oily chemoembolization (TOCE) and this
technique is now universally accepted as the method
of choice for the treatment of inoperable hepato-
cellular carcinoma(21),

Recent concepts of converting unresectable
to resectable hepatocellular carcinoma have been
proposed such as preoperative radiation of the tumor
or preoperative transcatheter embolization of the
tumor in order to decrease tumor bulk, tumor size,
tumor neovasculatures, and have resulted in pro-
longed survival of the patients(22,23),

The main purposes of this article were :

1. To analyse and compare the treatment
results of different treatment modalities, among
transarterial embolization (TAE), transcatheter oily
chemoembolization (TOCE) and combined TOCE
and surgical wedge hepatic resection.

2. To analyse other important prognostic
factors on treatment results and patient survival.

MATERIAL AND METHOD

From July 1989 to July 1999, 150 consecu-
tive patients were diagnosed at Ramathibodi Hos-
pital in Bangkok with hepatocellular carcinoma
(HCC) based on histological examination by liver
biopsy in all cases. The 120 males and 30 females
ranged in age from 18 to 71 years. Ninety patients
(60%) were cirrhotic patients which belonged to
Child’s grade A or B patients according to Child’s
criteria(24). Ninety patients (60%) had high levels
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of serum alfa fetoprotein (AFP) measured by radio-
immunoassay prior to treatment. One hundred and
two patients (68%) had positive serum hepatitis B
surface antigen measured by a commercially avai-
lable radicimmunoassay kit. Other biochemistry
values such as serum SGOT, SGPT, albumin, and
bilirubin were obtained in all cases prior to treat-
ment. All patients were classified as stage 2 or stage
3 according to Okuda’s classification(25). Periodic
surveillance was carried out with serum AFP deter-
mination and imaging using CT scan (group 1) and
lipiodol CT scan (group 2 and 3) at 4 week inter-
vals.

A repeated TAE or TOCE was performed
after 6 weeks when CT scan or lipiodol CT scan
showed residual tumor(26),

Prior to embolization, hepatic arterio-
graphy was performed to obtain information about
the size, type, location, and feeding artery of the
tumor. The portal vein was seen in all cases by
obtaining venographic phase of superior mesenteric
or splenic arteriogram.

All the patiients were divided into 3
groups according to the different treatment moda-
lities as :

Group 1 : comprised 35 patients who
underwent percutaneous transarterial chemoemboli-
zation (TAE) with the catheter being inserted super-
selectively into the hepatic artery that fed the tumor.
A gelatin sponge block (gelfoam : Upjohn, Kalama-
zoo, MI, USA) was cut into - to 2-mm pieces and
permeated with antineoplastic agent (20 mg of mito-
mycin-c} and a contrast material (60% urografin
[meglumine and sodium diatrizoate]). Under fluoro-
scopic guidance, these embolic materials were
infused into the feeding arteries until cession of
blood flow. (Fig. 1-2).

Group 2 : comprised 100 patients who
underwent treatment with transcatheter oily chemo-
embolization (TOCE) using a mixture of an iodized
oil (lipiodol : André Guerbet. Aulnay-sous-zois,
France) 10 ml with an anticancer drug (mitomy-
cin-c) 20 mg infused into the tumor feeder artery or
arteries selectively and the feeder artery was finally
embolized with gelatin sponge 1-2 mm, cut into
pieces under fluoroscopic guidance unti} cessation
of blood flow. The lipiodol could be seen in plain
film of the abdomen or by lipiodol CT scan obtained
4 weeks after TOCE (Fig. 3-4).

Group 3 : comprised 15 patients who
underwent treatment with TOCE or repeated TOCE
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Delayed arterial phase, celiac angiogram
post TAE of a patient with HCC shows mul-
tiple masses of HCC in both liver lobes (big
arrow). Peripheral branches of the hepatic
arteries are occluded by TAE (small arrow).

Fig. 1.

Hepatogram (same case as Fig. 1) 8 months
after 2 sessions of TAE shows much im-
provement of HCC with almost normal
appearance of liver.

Fig. 2.
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Fig. 3. Celiac angiogram, arterial phase shows
complete embolization of tumor feeder by
gelfoam particles (small arrow) lipiodol
stain (big arrow) seen from transcatheter

oily chemoembolization (TOCE).

(as described in group 2) until the tumor was fea-
sible for surgical resection illustrated by followed
up lipiodol CT scan, also by low or normal level of
serum AFP with the tumor size close to or equal to
5 centimeters measured by followed-up enhanced
CT scan of the upper abdomen. The tumor was
resected surgically by using ultrasonic resector with
wedge hepatic resection. The wedge hepatic resec-

Fig. 4. Same case as in Figure 3, lipiodol CT scan
following repeated TOCE shows a complete
opacification of HCC by lipiodol (arrow)

representing necrosis of the tumor.

tion was performed in all surgical cases 2 to 4
weeks after the last TOCE. The patients were fol-
lowed periodically after surgery as described.

Statistical Analysis

A one-sample Kolmogorov-Smirnov test
was used to investigate whether the concentrations
of SGOT, SGPT, Albumin were normally distri-
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Table 1. Clinical features of patients with hepatocellular carcinoma at entry.
Group 1 Group 2 Group 3
( TAE) (TOCE) (TOCE + HEPATECTOMY)
Number of cases 85 100 15
Sex (Male : Female) 31:4 77:28 12:3
Cirrhosis (Positive . Negative) 21:14 57 : 43 12:3
HBs Ag (Positive : Negative) 19:16 71:29 11: 4
STAGE (I : IID) 9:26 47 53* 13:2+°
Tumor Size (cm.) 14.69 + 4.58 10.28 + 3.49 8.633 + 1.87‘9

* Statistically significant different from group 1

M Statistically significent different from group 2

buted. To compare the two stages within group 2
(TOCE), unpaired t-test and Mann-Whitney tested
in total bilirubin were used. Tumor size differences
between groups were tested by Kruskall-Wallis test
and multiple comparison test (Student-Neuman-
Keuls). Proportion difference between groups was
done by chi-square test. Cumulative survival was
determined by using the Kaplan-Meier method from
the time of treatment modalities and the differences
between survival rates were tested with the Log
Rank method. A p-value < 0.05 was considered sta-
tistically significant.

RESULTS

Details of the clinical features of patients
with hepatocellular carcinoma on admission are
shown in Table 1. Group 1 consisted of 35 patients;
group 2 consisted of 100 patients, and group 3 con-
sisted of 15 patients. The statistical analysis in
Table 1, shows that only tumor size and staging of
tumors had a statistically significant difference
among the 3 groups (p-value < 0.05). There was no
statistical difference in sex, positive cirrhosis, posi-
tive HbsAg among the 3 groups.

In regard to the staging and biochemistry
of patients, we used sampling from group 2 as our
study cases since it had the greatest number of
patients (100 cases) among the 3 groups. Statistical
study showed that there was a significant difference

in the distribution of serum biochemistry including
serum SGOT, SGPT, Albumin and bilirubin between
stage 2 and stage 3 in group 2 patients. The stage 2
patients had better serum biochemistry or better
liver reserve function than stage 3 patients (Table
2).

The cumulative survival of group 1, group
2 and group 3 is illustrated in Fig. 5. The median
survival of group 1 (TAE), group 2 (TOCE) and
group 3 (TOCE + hepatic resection) was 8.38 months,
16.27 months and 46.69 months respectively.

The actual survival rates for the 1 and 2
year periods were 32.1 per cent and 12 per cent
respectively for group 1, 54.7 per cent and 25.9 per
cent respectively for group 2, 93.3 per cent and

Table 2. Comparing the serum biochemistry
(Mean + SEM) of stage 2 and stage 3 in
group 2 patients with hepatocellular car-
cinoma at entry.

Biochemistry Stage 2 Stage 3 Significance
(n=32) (n=34) p

SGPT (U/L) 68.53+9.60 | 10638 £ 14.22 0.033

SPOT (U/L) 107.53 + 15.71 | 186.14 £ 21.01 0.004

Total Bilirubin (UmoV/L) 29.38+6.07 | 43.00+8.59 0.0389

Albumin (g/L) 36.93+132 | 32.02%1.59 0.022
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Fig. 5. Cumulative survival of patients with hepa-

tocellular carcinoma with different treat-
ment modalities. There is a significantly
better cumulative survival rate after trans-
catheter oily chemoembolization (TOCE)
plus surgical resection (median survival of
46.69 months) compared to transarterial
oily chemoembolization (TOCE) alone
(median survival of 16.27 months) and much
better than transarterial embolization
(TAE) alone (median survival of 8.38
months).

60.3 per cent respectively for group 3 patients
(Table 3).

Fig. 6 illustrates the cumulative survival
rate of stage 2 and stage 3 in group 2 patients. The
median survival was 26 months and 11 months
respectively.

Complications

Pain, nausea, vomiting and low-grade
fever were related to TAE or TOCE. The symptoms
were transient and recovery was achieved by symp-
tomatic treatment. However, recovery of hepatic
function was delayed for 10 or 14 days. Bioche-
mistry values in some cases became elevated to
more than two or three times the pre-embolized
levels and gradually decreased in level in 14 days.
Patients with TAE had more elevation of serum
biochemistry than the other groups. Severe hepatic
failure and encephalopathy were found in most
end-stage cases; and these patients eventually died
from hepatic failure. Liver abscess was found in 2

cases (1.3%) from contamination of gelfoam during
TAE.
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Fig. 6. Cumulative survival of patients with hepa-
tocellulae carcinoma treated with trans-
catheter oily chemoembolization (TOCE)
alone (group 2). There is a significantly better
prognostic factor in stage 2 patients (median
survival 26 months) than stage 3 patients
(median survival 11.97 months).

Table 3. Survival rate of patients with hepatocel-
lular carcinoma in different treatment
modalities.

Group Survival
6 months | 1 year |2 years | 3 years | 4 years |5 years
% % % % % %

TAE 228 | 321 12.0 - - -

TOCE 825 | 547 | 259 | 148 74 -

TOCE +Surgery | 933 | 933 | 603 | 431 | 431 | 323

TAE = Trans - arterial embolization

TOCE = Trans -catheter oily chemoembolization

Four patients had uric acid nephropathy
(2.66%) and eventually died from renal failure. Two
patients (1.3%) developed acute onset of cholecys-
titis caused by reflux of gelfoam into the cystic
artery and cholecystectomy had to be performed in
both cases.

Ruptured esophagus varices was seen in 3
cases (2%). Active GI bleeding from duodinitis,
gastitis, duodenal ulcer or peptic ulcer was seen in
2 cases (1.3%).
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Table 4. Comparison of survival rates of patients
with HCC treated by TAE & TOCE at
Ramathibodi Hospital with those in Naka-
mura’s article(20),

Ramathibodi Hospital Nakamura®”
TAE TOCE TAE TOCE
6 Months 42.8 % 82.5 % 67.4 % 82.0 %
1 years 321 % 54.7 % 45.2 % 53.8 %
2 years 12 % 259 % 16.3 % 33.3%
TAE = Transarterial embolization
TOCE = Transcatheter oily chemoembolization

Four cases (2.66%) developed pancyto-
penia, after repeated TAE and TOCE. The occur-
rence was observed from 9 to 24 months following
the first TAE or TOCE. Metastasis was seen 4
months to 48 months from the first TAE or TOCE
or after TOCE plus wedge hepatic resection. Lung
metastasis was the most common (12 cases, 8.7%).
Bone metastasis was found in 2 cases (1.3%) and
one patient died from brain metastasis (0.66%).

DISCUSSION

From our data which was compatible with
that of Nakamura et al(20) (Table 4), demonstrated
that treating HCC with TOCE had a better survival
rate than TAE. Nakamura noted that TAE using
gelfoam soaked with an anticancer drug had a
remarkable effect on an encapsulated tumor not
larger than 4 centimeters fed by arterial blood
which was also noted by other authors(27-29). How-
ever, TAE is not effective in treating extracapsular
infiltrative lesions or daughter nodules in the liver
fed by sinusoidal blood or the portal vein, which
communicates with the sinusoid(30). This can be
explained by the fact that gelfoam particles which
are used in TAE can migrate only as far as arte-
riole, but can not reach the sinusoid. With addi-
tional lipiodol used in TOCE, lipiodol acting as a
carrier of antitumor drug can migrate as far as
the sinusoid supplying blood to daughter nodules.
Lipiodol-in-water emulsion will finally release the
antitumor drug to the daughter nodules and hence
explains the effectiveness of TOCE on this tumor.
This daughter nodule or extracapsulated infiltrative
tumor is seldom detected by CT scan after TAE but
can be detected by lipiodol CT scan after TOCE.
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Fig. 7.

Water soluble contrast enhanced CT scan 2
weeks after TAE shows low attenuation and
nonenhanced area of tumor (big arrow)
representing tumor necrosis (CT number
< 30 HU). Note some air streak in the tumor
probably from introduction during TAE
(small arrow).

The direct antitumor effect from TAE or
TOCE is coagulation necrosis of the tumor tissue
which can be demonstrated in TAE with a marked
decrease in serum AFP levels, selective disappea-
rance of tumor vessels and isolated decrease in
tumor density in the angiogram corresponding well
with decreased density in the CT scan (Fig. 7). In
TOCE, it results in complete opacified necrotic
tumor (Fig. 4). However, after a good result with
TAE or TOCE by normalization of serum AFP,
viable tumor cells could still be identified beneath
the capsule seen in our surgical cases which is
similar to another study(31). Therefore, final wedge
hepatic resection should be performed in order to
achieve complete removal of the tumor and result in
a long term effect of treatment. The statistical ana-
lysis confirmed that the best cumulative survival
rate was achieved by a combination of TOCE and
adjunct wedge hepatic resection. In Table 5, data of
the median survival from Ramathibodi Hospital
(our data) and that of Hiroshi et al(32) are com-
pared, and compatiblility was found. There is evi-
dence of improvement in median survival if addi-
tional hepatic resection is undertaken in patients
with TOCE. Since it has been suggested that mani-
pulation of the tumor during surgery may facilitate
the spread of HCC cells(33), we repeated TOCE pre-
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Comparison of median survival (in
months) of patients with HCC treated by
TOCE plus hepatic resection at Ramathi-
bodi Hospital with that in Hiroshi’s
article(32),

Table 5.

Ramathibodi Hospital Hiroshi %

TOCE TOCE + Hepatic

resection

TOCE TOCE + Hepatic

resection

12.67 Months | 46.69 Months 32 Months 67.5 Months

TOCE = Transcatheter oily chemoembolization

operatively. We decided to do wedge hepatic resec-
tion as early as 2 to 4 weeks after the last TOCE,
which was different from other series(22.31). The
reason was to prevent metastatic seeding which may
occur because of a longer period between TOCE and
surgery. Although adjunct wedge hepatic resection
is one of the most important and highly prognostic
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factors after hepatic embolization, the hepatic re-
serve function judged by serum biochemistry such
as serum albumin, bilirubin, SGOT, SGPT levels
are also significant prognostic factors in patients
with HCC (Table 2). From the statistical analysis.
the staging of patients may correlate well with
hepatic reserve function or serum biochemistry
(Table 2). The cumulative survival rates for stage 2
patients were significantly better than stage 3 (Fig.
6). From Table I, patients with small tumors were
found to have a significantly better prognosis.
Patients in group 3, who had resectable tumors, all
had small tumors. Although some patients in this
group had gigantic tumors, the tumor could be
reduced to surgical resectable size after repeated
TOCE. Patients in this group also had good hepatic
reserve function on admission.

In conclusion, the best treatment for HCC
is TOCE plus wedge hepatic resection. TOCE has
better results than TAE. The prognostic factors
that will determine the treatment are the tumor
size, the staging of the tumor and the biochemistry
or reserve function of the liver.

(Received for publication on December 28, 1999)
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